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Abstract
Evaluation of factors associated with predation on Caiman latirostris nests 
(Crocodylia: Alligatoridae) in Argentina. Predation is a major cause of crocodilian egg 
loss. However, at present, the mechanisms by which predators detect nests is unknown. 
Previous studies have reported that predators are able to detect prey using both visual and 
olfactory cues. This study aims to determine the natural predation rate on Broad-snouted 
Caiman (Caiman latirostrisPGUVUKPCőPQTOCNŒ[GCT
KGPQGZVTGOGENKOCVKEGXGPVUCPF
whether olfactory or visual cues attract predators to caiman nests, and to evaluate the effect 
of maternal presence on nest predation. In December 2010, we searched for nests in the 
north of Santa Fe Province, Argentina. Each nest was assigned to one of the following 
treatments: (1) control nests (nests were observed from a distance to avoid disturbance), 

XKUWCNCVVTCEVKQPPGUVU
[GNNQYƀCIIKPIVCRGUYGTGVKGFVQXGIGVCVKQPCTQWPFVJGPGUV
(3) olfactory attraction nests (nests were opened, one egg from the clutch was broken, and 
then the nests were covered again), (4) olfactory attraction from human disturbance 
(material was manipulated by researchers). The natural predation rate on broad-snouted 
caiman nests was found to be 21% during the nesting season. Both olfactory and visual 
cues were associated with increased predation rates, and human disturbance was strongly 
associated with increased nest predation at terrestrial sites. Predation rates were less at 
nests attended by female caiman. Management programs that harvest eggs in wild 
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populations (ranching) are predicated on the assumption that removal of some eggs is 
UWUVCKPCDNGDGECWUGUQOGYKNNDGNQUVVQPCVWTCNECWUGU
GIRTGFCVKQPCPFƀQQFKPICPF
the remaining hatchlings will have improved survival rates. To reduce nest predation of 
Broad-snouted Caiman between the time when the nest is found and when the eggs are 
EQNNGEVGF YG RTQRQUG VQ CXQKF KFGPVKſECVKQP QH PGUV UKVGU YKVJ JKIJN[ XKUKDNG OCTMKPIU

GIƀCIIKPIVCRGUVKGFVQXGIGVCVKQPCTQWPFPGUVUCPFVQEQNNGEVGIIUKOOGFKCVGN[CHVGT
they are found.
Keywords: attraction, Broad-snouted Caiman, eggs, human disturbance, nesting, signs/
tracks, olfactory sensory cues, visual sensory cues.
Resumen
Evaluación de los factores asociados con la predación de nidos de Caiman latirostris 
(Crocodylia: Alligatoridae) en Argentina. .CRTGFCEKÎPGUWPCFGNCUOC[QTGUECWUCUFGRÃTFKFC
de huevos de cocodrilianos. Estudios previos reportan que los predadores detectan a las presas 
mediante signos visuales u olfativos, por ejemplo los producidos por el hombre. Los objetivos de 
GUVGGUVWFKQUQPFGVGTOKPCTNCVCUCFGRTGFCEKÎPPCVWTCNGPPKFQUFG[CECTÃQXGTQ
Caiman latirostris), 
GPWPCÌQőPQTOCNŒ
GICWUGPEKCFGGXGPVQUENKO¶VKEQUGZVTGOQU[CſPFGGXCNWCTUKNCUGXKFGPEKCU
olfativas o visuales atraen a los predadores a los nidos y si la presencia materna afectaría la predación 
de los nidos. Para este trabajo, buscamos nidos en el norte de la provincia de Santa Fe (Argentina) 
durante diciembre de 2010 y los asignamos a los siguientes tratamientos: “control” (nidos observados 
a la distancia para evitar disturbios), “atracción visual” (cintas amarillas atadas a la vegetación 
alrededor de los nidos), “atracción olfativa” (los nidos fueron abiertos, uno de los huevos fue roto, y 
se cubrieron nuevamente los nidos) y “atracción olfativa por disturbios humanos” (el material del 
nido fue manipulado por los investigadores). Encontramos que, durante una temporada reproductiva 
GPCWUGPEKCFGGXGPVQUENKO¶VKEQUGZVTGOQUNCRTGFCEKÎPPCVWTCNFGNQUPKFQUFG[CECTÃQXGTQHWGFGN
21%. Observamos que rastros olfativos y visuales incrementan la tasa de predación, y los disturbios 
humanos estuvieron asociados al incremento de la tasa de predación de nidos en el ambiente terrestre. 
La tasa de predación fue menor en los nidos que eran atendidos por las hembras. Programas de 
manejo como la colecta de huevos de las poblaciones naturales (rancheo) son basados en el concepto 
de la remoción de cierta proporción de huevos es sustentable, ya que se perderían por causas naturales 

GIRTGFCEKÎPGKPWPFCEKÎP2CTCTGFWEKTNCRTGFCEKÎPFGPKFQUFGN[CECTÃQXGTQGPVTGGNOQOGPVQ
GPSWGUQPKFGPVKſECFQUJCUVCSWGUQPEQNGEVCFQURTQRQPGOQUGXKVCTNCKFGPVKſECEKÎPFGNQUPKFQU
con marcas altamente visuales (e.g., cintas móviles alrededor de los nidos), y que la colecta de los 
huevos sea inmediata.
Palabras clave: CVTCEEKÎP FKUVWTDKQU JWOCPQU JWGXQU PKFKſECEKÎP UGÌCNGUTCUVTQU UGÌCNGU
UGPUQTKCNGUQNHCVKXCUUGÌCNGUUGPUQTKCNGUXKUWCNGU[CECTÃQXGTQ
Resumo
Avaliação dos fatores associados à predação de ninhos de Caiman latirostris 
(Crocodylia: Alligatoridae) na Argentina. #RTGFCÁºQÃWOCFCUOCKQTGUECWUCUFCRGTFCFGQXQU
GO ETQEQFKNKCPQU 'UVWFQU RTÃXKQU FGOQPUVTCTCO SWG QU RTGFCFQTGU FGVGEVCO CU UWCU RTGUCU RQT
OGKQ FG UKPCKU XKUWCKU QW QNHCVKXQU EQOQQU FGKZCFQU RGNQ JQOGO1RTGUGPVG GUVWFQ VGXG EQOQ
QDLGVKXQU FGVGTOKPCT C VCZC FG RTGFCÁºQ PCVWTCN GO PKPJQU FQ LCECTÃFGRCRQCOCTGNQ 
Caiman 
latirostris) em um ano “normal” (e.g., ausência de eventos climáticos) e avaliar se estímulos olfativas 
QWXKUWCKURQFGTKCOCVTCKTRTGFCFQTGUCQUPKPJQUGUGCRTGUGPÁCFCHÄOGCCHGVCTKCCRTGFCÁºQFQU
OGUOQU2CTCCTGCNK\CÁºQFGUVGVTCDCNJQKFGPVKſECOQUGOQPKVQTCOQUPKPJQUPQPQTVGFCRTQXÈPEKC
FG 5CPVC (Ã 
#TIGPVKPC FWTCPVG QOÄU FG FG\GODTQ FG  RCTC QU SWCKU HQTCO FGNKPGCFQU QU
UGIWKPVGU VTCVCOGPVQU őEQPVTQNGŒ 
PKPJQU UQOGPVG QDUGTXCFQU ´ FKUV¸PEKC RCTC GXKVCT FKUVÕTDKQU
őCVTCÁºQXKUWCNŒ
ſVCUCOCTGNCUHQTCOCOCTTCFCUPCXGIGVCÁºQNQECNK\CFCRGTVQFQUPKPJQUőCVTCÁºQ
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olfativa” (os ninhos foram abertos, um dos ovos foi quebrado e o ninho foi fechado novamente) e 
őCVTCÁºQ QNHCVKXC RQT CÁºQ CPVTÎRKECŒ 
Q OCVGTKCN FQ PKPJQ HQK OCPKRWNCFQ RGNQU RGUSWKUCFQTGU
1DUGTXCOQU SWG GO WOC VGORQTCFC TGRTQFWVKXC PC CWUÄPEKC FG GXGPVQU ENKO¶VKEQU GZVTGOQU C
RTGFCÁºQPCVWTCNFQUPKPJQUFQLCECTÃFGRCRQCOCTGNQHQKFG6CODÃOHQKQDUGTXCFQSWGQU
UKPCKUQNHCVKXQUGXKUWCKUCWOGPVCOCVCZCFGRTGFCÁºQGSWGCUCÁÐGUCPVTÎRKECUGUVKXGTCOCUUQEKCFCU
CQKPETGOGPVQFCVCZCFGRTGFCÁºQFQUPKPJQUSWGGUVCXCOPQCODKGPVGVGTTGUVTG#VCZCFGRTGFCÁºQ
foi menor nos ninhos cuidados pelas fêmeas. Os programas de manejo que realizam coleta de ovos 
FGRQRWNCÁÐGUPCVWTCKU
ranchingUºQDCUGCFQUPQEQPEGKVQFGSWGCTGOQÁºQFGWORGTEGPVWCNFG
QXQU Ã UWUVGPV¶XGN VGPFQ GO XKUVC SWG CNIWPU FGUUGU UGTKCO RGTFKFQU RQT ECWUCU PCVWTCKU 
GI
RTGFCÁºQ G KPWPFCÁºQ 2CTC TGFW\KT C RTGFCÁºQ FQU PKPJQU FQ LCECTÃFGRCRQCOCTGNQ GPVTG Q
OQOGPVQFGUWCKFGPVKſECÁºQGCEQNGVCFQUQXQUUWIGTKOQUGXKVCTCKFGPVKſECÁºQFQUPKPJQUEQO
OCTECUXKUWCKU
GIſVCUEQNQTKFCURGTVQFQUPKPJQUGSWGCEQNGVCFGQXQUUGLCKOGFKCVC
Palavras-chave: CÁÐGUCPVTÎRKECUCVTCÁºQLCECTÃFGRCRQCOCTGNQPKFKſECÁºQQXQUUKPCKUTCUVQU
sinais sensoriais olfativos, sinais sensoriais visuais.
Introduction
One of the most practical approaches to 
conservation of natural ecosystems is the 
sustainable use of wild animals and plants of 
commercial interest from those systems, because 
GEQPQOKE DGPGſVU OC[ UVKOWNCVG in situ 
conservation (Larriera 2011). This has been 
UJQYP VQDG VJGECUG KP VJG2TQ[GEVQ;CECTÃ KP
Argentina (Larriera et al. 2008), which was 
undertaken to achieve sustainable use of wetlands 
in Northern Santa Fe Province (Argentina) by 
raising eggs of free-ranging Caiman latirostris 
(Daudin 1802) in commercial farms (ranching). 
6JKU KPKVKCVKXG DGPGſVU DQVJ TCPEJ QYPGTU CPF
local inhabitants. The rationale for the harvest of 
wild eggs for captive rearing is based on the high 
natural mortality of embryos and hatchlings. The 
thesis of the project is simple; animals or their 
eggs that would otherwise die are removed from 
the wild and commercially raised in captivity, 
thereby adding economic value to their wetland 
habitat (Larriera 2011).
During embryonic development, crocodilians 
CTG UWDLGEV VQ OQTVCNKV[ HTQO ƀQQFKPI QT
predation (Jennings et al.9QQFYCTFet al. 
1989, Campos 2003). For the Broad-snouted 
Caiman (C. latirostris.CTTKGTCCPF2KÌC

GUVKOCVGFVJCVFWTKPI[GCTUYKVJGZVTGOGENKOCVKE
GXGPVU QPN[ Ō QH GIIU JCVEJ DGECWUG QH
ƀQQFKPICPFRTGFCVKQP&GURKVGOCP[UVWFKGUQH
the reproductive biology of C. latirostris in 
Argentina, information regarding nest predation 
QT JCVEJKPI UWEEGUU KP VJG CDUGPEG QH GZVTGOG
climatic events is limited. Two studies have 
estimated the proportion of nests that are lost by 
predation—41%, 35 of 85 nests in an 
GZEGRVKQPCNN[ FT[ UGCUQP 
.CTTKGTC CPF 2KÌC
 CPF C Ō FGENKPG JCVEJNKPI UWEEGUU
ECWUGF D[ TGF ſTG CPVU 
2CTCEJÕ /CTEÎ et al. 
2012).
Potential predators of nests of alligatorids in 
northern Argentina [Caiman latirostris and C. 
yacare (Daudin, 1802)] include South American 
Coati [Nasua nasua (Linnaeus, 1766)], Crab-
GCVKPI(QZ=Cerdocyon thous (Linnaeus, 1766)], 
Black-and-white Tegu [Salvator merianae 

&WOÃTKN CPF $KDTQP ? 9JKVGNKRRGF
Peccary [Tayassu pecari 
.KPM ? 5KZ
banded Armadillo [Euphractus sexcinctus 

.KPPCGWU ? 9JKVGGCTGF 1RQUUWO
(Didelphis albiventris Lund, 1840), and some 
TCVU
.CTTKGTCCPF2KÌCCPF4GF(KTG#PV
[Solenopsis invicta 
5CPVUEJK ? 
2CTCEJÕ
Marcó et al. 2013). Previous studies mentioned 
that the presence of humans could attract 
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predators to crocodilian nests (Deitz and Hines 
1980, Magnusson 1982, Campos 1993, Campos 
and Mourão 2010). Predators locate reptilian 
eggs based on features related to nest structure 
or by visual and/or olfactory cues left by the 
attending female during nest construction and 
maintenance (Strickland et al. 2010). However, 
it is unclear whether predators are attracted to 
crocodilian nests by either olfactory or visual 
signs, or both. Further, the proportion of nests 
that are attended by females is unknown and it 
remains to be demonstrated that their presence 
KPƀWGPEGU VJG NKMGNKJQQF QH PGUV RTGFCVKQP CU
described for other crocodilian species (Lance et 
al.%JCTTWCWCPF*ÃPCWV5CXCIGCPF
/GTEJCPV  9G WPFGTVQQM VJKU UVWF[ VQ
determine the natural predation rate on Caiman 
latirostris nests in a year with normal 
precipitation, to assess whether either olfactory 
or visual cues, or both, attract predators to 
caiman nests, to assess the percentage of nests 
attended by females, and to determine whether 
HGOCNG PGUV CVVGPFCPEG KPƀWGPEGU RTGFCVKQP
rates.
Materials and Methods
9G OQPKVQTGF  C. latirostris nests at the 
beginning of the nesting season in December 
2010 in the northwestern part of Santa Fe Province 
(Argentina), where caiman eggs from wild 
RQRWNCVKQPUCTGJCTXGUVGFD[VJG2TQ[GEVQ;CECTÃ
program (based on ranching technique since 1991; 
.CTTKGTC 9G EQPUKFGTGF VJKU [GCT VQ DG C
PQTOCN DGECWUG VJGTG YGTG PQ GZVTGOG ENKOCVKE
GXGPVU
GI'015GXGPVUőNC0KÌCŒQTőGN0KÌQŒ
Rainfall in San Justo Department between 1 
November 2010 and 31 January 2011 (the critical 
period for incubation and development of Caiman 
latirostris) was 278 mm, which resembles the 
OGCP TGEQTFGF TCKPHCNN COQWPV  v  OO

OGCP v UVCPFCTF FGXKCVKQP HQT VJKU RGTKQF HQT
VJGRTGXKQWUſXG[GCTU
DGVYGGPCPF
FCVC HTQO VJG 5CPVC (G 2TQXKPEGŏU YGDRCIG
http://www.santafe.gov.ar/gbrn/regpluv/). Normal 
rainfall is important to our study design, because 
predation increases during years with low rainfall 

.CTTKGTCCPF2KÌC
9G UGCTEJGF HQT PGUVU WUKPI C OQVQTK\GF
glider and a GPS in sites without tree cover. 
Nests in forested areas were located visually by 
TGUGCTEJGTUUGCTEJKPIQPHQQV9GITQWRGFPGUVU
in either a terrestrial environment (TE; nests in 
forest and savannah, N   QT CP CSWCVKE
GPXKTQPOGPV
#'PGUVUQPƀQCVKPIXGIGVCVKQPN 
  $CUGF QP VJG EJCTCEVGTK\CVKQP QH PGUVKPI
habitats of C. latirostris in Santa Fe Province by 
Montini et al. 
 YG ENCUUKſGF PGUVU KP
ƀQCVKPI XGIGVCVKQP CU ő#SWCVKEŒ DGECWUG VJG[
are located in heavily vegetated water bodies; 
the nests are built with grass on the surface of 
VJGƀQCVKPIXGIGVCVKQPő6GTTGUVTKCNŒPGUVUCTGKP
forest and savannah, and are located on higher 
plateus or in sites with low slope that occasionally 
ƀQQFGFKPRGTKQFUQHJGCX[TCKP6JGUGPGUVUCTG
found up to 2000 m from bodies of water, and 
usually are composed of mud, small stumps, 
leaves, and grass. Nests were randomly assigned 
one of the following treatments: (1) 
Control: nests were observed from a distance 
and not approached any closer than about 20 m 
to avoid disturbance; (2) Visual attraction: yellow 
ƀCIIKPI VCRGU YGTG VKGF VQ XGIGVCVKQP CTQWPF
nests, so that the wind would move them and 
potentially attract predators; (3) Olfactory 
attraction: nests were opened, one egg of the 
clutch in each nest was broken and left in the 
egg chamber, and then the nests were covered 
again; (4) Olfactory attraction from human 
disturbance: nesting material was manipulated 
by researchers without contacting the egg 
chamber, causing no damage to the eggs, with 
the intention of leaving human olfactory traces.
9G OGCUWTGF VJG FGXGNQROGPV QH QRCSWG
DCPFUQHCV NGCUVGIIU KPCNNPGUVUGZEGRV VJG
controls to assess fertilization status devel-
opmental stage and estimate the time of hatching 
(Iungman et al. 2008, Simoncini et al. 2013). A 
week before the estimated hatching date, we 
TGVWTPGFVQKPURGEVPGUVU
`ŌFC[UCHVGTVJG
ſTUV XKUKV VQ GPUWTG VJCV CV NGCUV  QH VJG
incubation period was under natural conditions. 
Simoncini et al.
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This procedure could underestimate predation 
rate because eggs were removed prior to the last 
few days of incubation. Nests were recorded as 
depredated if no eggs were found inside or if we 
found parts of eggshells scattered near nests. 
Eggs of nests that were not depredated were 
OQXGF VQ CP CTVKſEKCN KPEWDCVQT QH 2TQ[GEVQ
;CECTÃ2TQITCOVQEQORNGVG VJGKTFGXGNQROGPV
9G TGEQTFGF WPGSWKXQECN GXKFGPEG KP  QH 
nests that females visited (or did not visit) the 
nest. For both terrestrial and aquatic nests, an 
attending adult was judged to be present if 
vegetation around the nest mound was not 
growing, fresh feces were present, or the top of 
the nest was compressed, indicating that females 
had rested there.
9G ECNEWNCVGF PCVWTCN RTGFCVKQP TCVGU HQT
both terrestrial and aquatic nests (% nests 
depredated terrestrial environment + % nests 
FGRTGFCVGFCSWCVKE GPXKTQPOGPV9G VGUVGF VJG
independence of natural predation rates in 
terrestrial and aquatic nests with a Chi-square 
test, as well as predation rates of treated aquatic 
CPF VGTTGUVTKCN PGUVU 9G WUGF %JKUSWCTG
IQQFPGUU QH ſV VQ VGUV YJGVJGT PGUV RTGFCVKQP
increased on treated nests; control nests were the 
GZRGEVGF RTQRQTVKQP CPF VTGCVGF PGUVU VJG
observed values. Last, a Chi-square goodness of 
ſVVGUVYCUWUGFVQCPCN[\GYJGVJGTHGOCNGPGUV
attendance decreased nest predation only in 
treated nest; we considered nest predation rates 
QH WPCVVGPFGF PGUVU CU VJG GZRGEVGF RTQRQTVKQP
and nests with attendance as the observed values. 
9GYGTG QPN[ CDNG VQ VGUV VJG GHHGEV QH HGOCNG
attendance on nest predation for treated nests, 
because for control nests, only one cell had more 
VJCP ſXG QDUGTXCVKQPU 1WT CNRJC XCNWG HQT CNN
tests was 0.1, because our sample size was small 
and we considered that in our circumstances a 
reduction in Type II error was better than a Type 
I error.
Results
9GTGEQTFGFPGUVU KP6'CPFPGUVU KP
AE. In each treatment, we assigned: (1) 
EQPVTQN 6'  UKZ PGUVU #'   PGUVU 

XKUWCN CVVTCEVKQP 6'  VJTGG PGUVU #'  VJTGG
PGUVU 
 QNHCEVQT[ CVVTCEVKQP 6'  HQWT PGUVU
#'  VJTGG PGUVU CPF 
 QNHCEVQT[ CVVTCEVKQP
HTQOJWOCPFKUVWTDCPEG 6'UGXGPPGUVU#'
PGUVU
The overall nest predation rate of control 
nests of Caiman latirostris at this site in 2010 
was 21% [(33%TE + 9%AE)/2]. The predation 
TCVG QH EQPVTQN PGUVU YCU PQV UKIPKſECPVN[
different between the terrestrial nests (33%, 2 of 
6 nests) and aquatic nests (9%, 1of 11 nests; F2
1.47, P6JGRTGFCVKQPTCVGYCUITGCVGT
in treated terrestrial nests (57%, 8 of 14 nests) 
than in treated aquatic nests (25%, 4 of 16 nest; 
F2   P   6TGCVGF PGUVU JCF C
greater predation rate (40%, 12 of 30 nests) than 
control nests (21%, 3 of 17 nests), (F2
Table 1. Number of Caiman latirostris nests depredated and not depredated recorded for each treatment.
Treatment
Aquatic environment Terrestrial environment
Depredated Not depredated Depredated Not depredated
Control 1 10 2 4
Visual attraction 1 2 1 2
Olfactory attraction 2 1 2 2
Olfactory attraction from 
human disturbance
1 9 5 2
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P6CDNG#RRTQZKOCVGN[
QH
13) of nests with olfactory or visual attraction 
were depredated (terrestrial and aquatic nests 
RQQNGF 1PN[  QH  PGUVU GZRQUGF VQ VJG
human disturbance was depredated in the aquatic 
environments, and more than 70% (5 of 7) 
terrestrial nests were depredated (Table 1).
Although the sample size was small, our 
ſPFKPIU KPFKECVG PQ FKHHGTGPEGU DGVYGGP
depredation rates for aquatic and terrestrial nests. 
+V UJQWNF DG OGPVKQPGF VJCV YG FKF PQV ſPF
ƀQQFGF PGUVU KP VJKU UVWF[ 1H VJG  PGUVU
studied, we found evidence for female visit (or 
CDUGPEGQHXKUKVKPPGUVU9GHQWPFGXKFGPEG
of female attendance in 70% of nests (30 of 43 
PGUVU9G HQWPF VJCV PGKVJGT QWT RTGUGPEG PQT
the disturbance of the nest during treatments 
affected female attendance when treated nests 
were compared to control nests (F2P
0.515). Females attended 19 of 28 treated nests 

CPFQH EQPVTQNPGUVU 
9JGP
we considered only treated nests (N   YG
found that the predation rate was lower in nests 
CVVGPFGFD[ HGOCNGU UKZQH PGUVU 
 VJCP
KP PQPCVVGPFGF PGUVU 
ſXG QH PKPG PGUVU  
F2P
Discussion
Under natural conditions, less than 60% of 
caiman eggs (Caiman latirostris and C. yacare) 
hatch in a nesting season under normal weather 
conditions (Crawshaw and Schaller 1980, Cintra 
1988, Larriera and Imhof 2006). The high 
embryonic mortality in crocodilians may be a 
TGUWNV QH GZVTGOG VGORGTCVWTGU ſTG CPF GXGP
ſIJVU COQPI HGOCNGU 
,QCPGP CPF /E0GCUG
 (GTIWUQP  9GDD et al. 1994). 
However, the main causes of nest loss are 
ƀQQFKPI CPF RTGFCVKQP 
%CORQU  
.CTTKGTC CPF 2KÌC  %QQRGT CPF 5NCWIJVGT
2008, Vergne et al. 2009). High embryo mortality 
is part of the rationale for crocodilian mana-
gement and conservation programs that rely on 
sustainable harvest of eggs for ranching (Elsey 
and Trosclair III 2008, Larriera et al. 2008).
Nest predation rates of the American 
Alligator [Alligator mississippiensis (Daudin, 
1802)] were 16.5% in Louisiana (Joanen 1969), 
 KP 5QWVJ %CTQNKPC 
9KNMKPUQP  CPF
51% to 63% in Florida (Deitz and Hines 1980, 
9QQFYCTFet al. 1992). In the Pantanal of Brazil 
nest predation of C. yacare has been estimated to 
be between 27% and 35% (Cintra 1988, Campos 
1993); and 26% for the Spectacled Caiman 
[Caiman crocodilus crocodilus (Linnaeus, 1758)] 
in Central Amazonia (Barão-Nóbrega et al. 
2014). These values are similar to those found in 
the present study for C. latirostris, with a 
predation rate 21% for control nests.
6JGTG CTG OCP[ HCEVQTU VJCV KPƀWGPEG
variation in nest predation rate of C. latirostris 
among nesting seasons. In this study (2010), 
TCKPHCNN YCU PQTOCN 
PQ RTGUGPEG QH GZVTGOG
'051GXGPVU'N0KÌQ5QWVJGTP1UEKNNCVKQPCPF
we found about 20% of the nests of C. latirostris 
depredated in the wild. Campos (1993) reported 
that predation rates on crocodilian nests can 
vary between nesting habitats. Terrestrial 
environments facilitate the approach of nests by 
predators, and allow repeated visits to nests to 
eat all eggs (Platt et al. 2008). Mound-nesting 
crocodilian species frequently build nests on 
GNGXCVGFUKVGUKPYGVNCPFU
QTƀQCVKPIXGIGVCVKQP
as in C. latirostris) (Montini et al. 2006), 
possibly because the surrounding aquatic 
environment would make access by predators 
OQTG FKHſEWNV VJGTGD[ TGFWEKPI PGUV NQUUGU

9GDDet al. 1983, Platt et al. 2008). Although, 
we observed a predation rate in terrestrial nests 
of 33% and a predation rate in aquatic nests 9%, 
YG FKF PQV ſPF UKIPKſECPV FKHHGTGPEG RTQDCDN[
because of a low sample size of control nests.
Some authors have suggested that a negative 
TGNCVKQPUJKR GZKUVU DGVYGGP RTGFCVKQP CPFYCVGT
level. Their hypotheses are (1) that higher water 
not only hinders access to nests by predators but 
CNUQ
VJGRTQZKOKV[QHPGUVUVQYCVGTKPETGCUGU
female attendance (Cintra 1988, Hunt and Ogden 
.CTTKGTC CPF2KÌC 1WTſPFKPIU QP
female attendance of treated nests indicate that 
female presence decreased predation rate, thus 
Simoncini et al.
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supporting the latter hypothesis. Nest attendance 
and defensive behavior by females was common 
in Crocodylus acutus (Cuvier, 1807) and Caiman 
c. crocodilus in some locations and were 
associated with decreased nest predation rates 
(Thorb jarnarson 1989, Charruau 2012, Barão-
Nóbrega et al. 2014). However, many studies 
mentioned that presence of female crocodilians 
near nests did not improve nest survival 
(Magnusson 1980, Joanen and McNease 1989, 
Vergne and Mathevon 2008, Charruau and 
*ÃPCWV  /QUV OCVGTPCN HGOCNG Alligator 
mississippiensis
KP6GZCUTGVWTPVQVJGKTPGUVVQ
add vegetation (more frequently immediately 
after building nests and laying eggs; and to open 
the nest at the time of hatching) (Savage and 
Merchant 2012). Deitz and Hines (1980) found 
that some female A. mississippiensis defended 
their nests, but not with high frequency. In 
contrast, we observed a lower predation rate in 
treated and manipulated nests attended by female 
Caiman latirostris than in unattended nests. 
Apparently, female nest defense behavior is not 
consistent across croco dilian species (Brazaitis 
CPF9CVCPCDG%JCTTWCWCPF*ÃPCWV
Some authors speculated that human dis-
turbance caused lower nest attendance because 
crocodilians rarely stay on their nest when 
humans are present (Deitz and Hines 1980, Hunt 
and Ogden 1991). However, Barão-Nóbrega et 
al. (2014) showed that nest manipulation and the 
presence of researchers did not affect female 
nest attendance in Caiman c. crocodilus. In this 
study, our presence near the nests did not seem 
VQKPƀWGPEGVJGCVVGPFCPEGDGJCXKQTQHHGOCNGC. 
latirostris, because the ratio of nests attended 
was similar in both treatment and control nests. 
About 70% of the nests of C. latirostris were 
attended by females, a value higher than the 10% 
reported for A. mississippiensis in Lousiana 
(Joanen and McNease 1989), but similar to the 
75% (in 4 nests) reported for C. acutus (Charruau 
CPF *ÃPCWV  5QOG UVWFKGU TGRQTVGF VJCV
even after predation, female A. mississippiensis 
and C. latirostris repair and continue to visit 
their nests (Hunt and Odgen 1991, Larriera and 
2KÌC  TGURGEVKXGN[ +P EQPENWUKQP JWOCP
interference or activities in the nests of C. 
latirostris do not appear to reduce female 
attendance.
Predators typically detect prey (in our case, 
nests) using vision and olfaction (Simpson 1997, 
Gazit and Terkel 2003), and we speculate that 
they could learn to recognize caiman nests from 
certain cues, as is the case for mongooses, which 
learn to recognize sea turtle nesting sites and the 
time of nesting (Nellis and Small 1983). 
Predators of turtle eggs detect nests by smell, 
whereas others locate nests visually, identifying 
disturbances on the ground where nests were 
built (Geluso 2005, Leighton et al. 2009). Jones 
and Sievert (2011) mentioned that turtle 
JCVEJNKPIU CTG GCUKN[ KFGPVKſGF D[ RTGFCVQTU
YJGPVJG[CTGOCTMGFYKVJƀWQTGUEGPVRQYFGTU
indicating that predators could detect marked 
VWTVNGUD[XKUKQP9GQDUGTXGFVJCVVTGCVGFPGUVU
(with visual or olfactory attraction) had higher 
RTGFCVKQPTCVGUVJCPEQPVTQNPGUVU9GCNUQHQWPF
that both aquatic and terrestrial treated nests 
were depredated (3 of 7 terrestrial and 3 of 6 
aquatic), but we found that terrestrial nests 
disturbed by humans had a greater predation rate 
(71%) than the aquatic nests (10%). This could 
be because terrestrial predators may associate 
humans with a food source. This is supported by 
ſPFKPIU HQT Crocodylus porosus Schneider, 
1801, C. latirostris and C. yacare, in which an 
increased predation on nests followed disturbance 
by researchers (Deitz and Hines 1980, 
Magnusson 1982, Campos 1993, 2003, Larriera 
CPF2KÌC
In summary, we found that predation rates 
are greater in treated nests, that predation of 
treated aquatic nests is lower than in terrestrial 
nests, and that higher predation rates of nests are 
associated with olfactory and visual cues in both 
types of nests. Human presence attracted more 
predators in terrestrial than in aquatic nests. 
6JGTGHQTGVQOKPKOK\GGIINQUUGUCPFOCZKOK\G
egg production for management programs based 
on egg harvests, we recommend that nests should 
not be marked using visual signs in either 
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terrestrial or aquatic nesting environments, 
because it may increase the chances of predation, 
and that nests in terrestrial environments should 
be collected when found because the human 
presence increases predation rates.
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